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fc, ^-^^#-T5T : -^1S*flg|5^ofB1«Sfi<!;, 

7o ^ v a icw v ^mcommzmi l -r- * saa^ 3 
imm^*^ x- % saa^fr £ #t)£ £ n § — dj^±© t* 

lOr- ?i:^"<Dt:7 h ©1I£JK$£ L fc 7*- $ fc £ & 
3 jE^ir- * R XS t° <y h W&rr- ?(Di^f-^tL 
TStS c fc£fSMfclTSti$BM££Bo 
[MM 2 ] 7a ^7 Afct&M-r § 7°n ? '9 AtiMAffi 
fc , x- * Kim? & x - * «»l»«:ltoia«SH fc . 

HfT<Oli^*# * 5 J&afflMMp 5 «fi8 S *i 3 — o«± 
©7*-*J&a¥®fr5fc3, 'lf$H^JISHtfcv^T. ^ 
— lEfSjt&ao-r- hOffi^rSffi 
L fc -r- if fc ttlBSMt S IE1if -r- £ Rtf t£ -y h S(Ef- 

fc , -r- 2 *«#-r ^ x - * ^m^i^mmmm t , 

fr3**»»KB*Jt^ 7n^A«\ "f^KSB 

o-r-^iaa^a^efts, flHHiaagfifcfet^-c. ie 

fci^Tflaa ?n§ * (O if -y h- Oft SrKte L fc x 

c * wa fc f 3 ifftz&a&B. 

fc. T-*-?^i?-r?.f--^t&^i5^oiBis^sfc, 

T^fig-r 3 >y h siE-r- * x - * aaa^a 

fc L T # f 3 c fc fc 1" S titrlSMIISrlc 

fc, 7*-**«#^37*-*^ffl5*J5oK«3£fifc:/ 

n^i.ii:»\ ms©Mia*2SfT u -r'-^saa^T 

x - * $aa#i£ fc lt> g a * *&a-r- * ^M^^ ») JS 
l T«ia!-r d jg l x- ^ «ua#a*^€r , mmsm 
mmicis^T, m *> jg l f*- ^ ma^is^ ^ > ^ a»cis 



WWl 2000-165375 
fc . t*- * «r«^-T 5 t*- ^ #HWSB*:ftoiEiSaESB fc , 

7°o^^A(c^v\ m^^saa^tTL. -r-^saa^ 
fc igff© jg5s«:-5 x. ^ ^aa^^ & «B)t s n s — o jw± 

s-^fir«ia^s*7*-^«ia#©i: Lxm-rz zt* 

[issrjb 7 j gg$]g 5 $ fct± 6 icmmtommmmmmic 
fc^T, ^ = -nR«isi#® fc is o ii u-r- zym&A 
fc % v > ^a ic^tf -r -mn Rvm dsl?^ 
A^ff saa^a^x-^^aa^Sfc fc^ 

[if*iS8] ts*3S 1^57 icmmcommmmimwicis 
v^t, tr-y h#{fto7*-^*An«Aaiai«ia#s* 
t*- * saa^s fc LT#n c fc fc -r amffitea 

C»*^ 1 0] tmm l 7 ic3Btt(Dltffi«iaSBt<: 

fcv^, x*7*-* fcHi^-iix-^cosNttj^aft^T 

fcx-^fcBg^UcD^fflWIiiaft^tTd If -y hSgf- 

^SN&WMatiMa^s^x-^saa^Kfc Lxm^z 

Cff^iH l l ] If^rS l ^6 7 fcflE«OW*8*!iaiSH»c 

L fc^iiiS^-T: LfclS«<D If -y h coimmi. L fc (f y 

hsiE^-^^^fiSc-r^^^si^^a^iSfc, a^jx 

<E L fc tf -y h SEf- j* Z> %\ffl&&&m&WL 

fc^f-^M¥St LTWf?. C fc^r^fct-^fffR 

fiaa^Bo 

[W*3S1 2] fft$3i 1 7 (cSeiBcOtt^a^Hlc 

L fcSSmfc «t tfltoB U fc$i!i*(D (f >y h Ofit*S<g L fc If 
<y hRgf-^^4«t^^WWl¥gt> A* 
7 s ^ CD If -y h SrSlte L fcx- ^ *f L TlP»^©<gB 
*fTV\ Kffibfc^fc<tt?eHLfc^(Dkr-y hot 
Lfckf >y h SIE-r - 9*t£j&.? ZtmW&WSm. 
#S«r -r - ^ «ia^S i: L T WT S C i: f S W 

ffiALaSB. 

[ffsRiS 1 3] MsRil 1 7 lc|2«gcot»IRJaagH(c 
fe^T, A^J-r'-^ fcW#«7*-*©8MftWifta*]%fT 

3 spfliiwataftjaa^s fc , a^^- ^ ^^ips l fc-r- 
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m& l fc^Rtf^ u rct&mo tr >y ko#*r 

B<Dm^*'ni \ L fcte^RtHft:? L fclSSO e -y 

h l fc tr -v h mi?- * tt^m? % mmm 

^HBM^m. Atif-- ? left LT!MSHB©te«%fr 
$eH L fc<g**5 «fc tftEK L fc*§*© If -y h ©{i^jgig L 
fctf-y b SIkt- ^ ^tf § ^» WIfg, A 
ftf* — * © If «y h £tR?e L ft -r— 2 fc*t L T2BH0B©<E 
■*fx«/\ Lfc*S^*5<fc tfifei® LfclS^O tT >y h© 
ffifcSIE L fc If -y h Rfi-r- * S^SfBteBfcL 

ii^is. *-r- £ mm®. tLrm-rzzt ttw® t -r 

oy^A(cfi£t\ ^©fflafc^frU ■r-*ftyi*?T 
5**fflElfSH«:i*-6, T'n^Afi, fifcSSilSMBeBU: 

7*-*ftLJa^Sfr6fc!5, 7^-^Sai]l!^l5i:LT, At/ 
■r- * 4: B&#»*ffio T> ^*3HRi¥*ia D j! Lt^t 

si*j&tm*?T 3 ^s«r wr s x - 2 ftia¥S*^r-r s 
fg»»^«ia¥a4:, i»#»©fcry htfiftfctf, use 

•3**»J*KB«:J<#5, 7*a?^A(i. f ^fiqgBtc 
SSfif©^*^* % «UHSM*fr 6 48j£ ? 4a« — oJW±© 

if -y F O {§ left L T A* -r- * * ftS<J£ft W L ft 
*g«TSS if -y hfrajEA*x-*^S5ii*l&ffi%:#i& 

* vf y h mftit^t] -r- * ^ t *»*tf- jm&s^s t , 

BSMHlCSH&if'y hcofltttc, if -y MIttJSA*-r-# 

^mmmmMmmmmLfc if >y ussa^t 
- * ssij^i tent -esjw i& l f ij 

&-r § tr -y h «jS3H»»3§iStJ(«ia¥©» *t^f 

—9 t^m^m^r^ mmm mttu $ $ mm 

mmt&m^&zm 0 is u «^ l t v» s * * ? 5 > ^ 

icfc^T, e-y MlttJSA^x-^^fSS^ffi^M 



t- e -y h mtti&\ii7*-2'<%mm&m.ic&m.itija%.rc 

ffi <DMm%*1)a 7L % tr -y h ffifcHS A# -r- ^ *»J^ 

lillo 

[liters 1 8] 7KfEtt©J8flBiaa»B»cfei/'' 

if -y h A* r - ^ < # Sfl^ffl 

@tStf£«\ ^#*«s^OK!®l8*k:ii3&*Js^iStS[©tei: 
LXmifZ, «yp.«rff ^ tf -y h ffiMJS7vyU t 2 '- ^ ^ # 

*fisjE«iffla»sss«iai^s* tr >y h a^^- ^ 
-rsfflnaffl^Bo 

t, ±flavf -y hfiwrKA^T-'-^^ts^ffi^sjaii 

9SEBe 

T. Bg-lfg|^Mt:"-y h^ftli: LTaiL, fOe^h^O 

X^-r-^fC^#IRmifLTtr-y HIWJSA^Jt*- 
^^#**J^fI^*46?.lf >y hfl^A^J-r-^^t^ 
fJ^Hf W^H¥IS i: , % 3 * -< 5 > y T, if -y h fBWf6 

^ t 1 lzr£%--o<omvtu<D$>(D— Jj7:2bZ>v, fe-Sl^ 
Jfy HiWiSA^-r-^^S^W^fflSMftLa^ 

a, ng^aoieatr-y hMoffi^tc, if -y hmw&xti 
7 s - 2 ^ ir ssij^fi^s^an^ST'it* l rc if -y h mn 
ts Ati -r - * ^ # ssij^ii t ii n s l femm 

^mmm^-r e -y vftm.§kwmimw-'®m^Wi.. v 

&mcuttm#MW<D&t LT»(t«jaa*tT3 if -y h 

[W*JS2 1 ] 19*112 0»cfStt©flM8*!UlSKB»cfet^ 
vi: LT 2 ©7 >^A3&^*fR*SSa*J^S«I 
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lOffi N IC fci^TgH* %££ o ti' -y h i&il&XiJ-T 

- z^mm^m^mmm, z *mimm<D& t l 
x. tr-y hmttfoxij'r-z^zmm&mc. zoam 

# ifc*]sfcfiIS?M«ia¥8£ e -y h fi^t^A^J * ^ 
§15, 7-"- ? ttim? Z> x- * JSoEISSfi £: 7 

$&a¥®, ^-^mmm&tLx^-r^ct^mt 

* -r - * «aa#a t l t s c *«?a i: -r s «$R£a 
a$B. 

[fit*K2 5] Iit*«2 4<D*J&»J¥&gM*ffla¥8fc 

*sfcss»&5Z8£M«ia#®. *j&»J¥&£M*&ai8»a£8* 
iaa^&tfci^T, mm§£ lx 2 ©ffifaswx**, 

mm&m^m-vmm Ltcmm%£ lx 2 <offSE»o^ 

LT 2©ffiRg£<D^tifl. feSfti, 2<D8fft<Q 

®* fcx-^a^afcurwr set 
w&a&Bo 



-r- * «rffi#-r S -r - * te!M8P*#olEtftSB i: 7 

Hfroffi^%-^**«aaf^^6«i/iR«na-ow±o 

7*-^ftia#a^5«:t), y*-**&a¥®i:LT, SiJ^ 

?«s*ff"5-r-^jaia¥a*S'rsfl!?8«iassH»i:fev'» 
r, e>y himitxtiT-z^mMmmmm-tzv 
•y h fiwisx^^- ^^^^fij^ffl^Hiaa^is^f 1 - 
$mmm%£ Lx^-tzc£tt¥fm£ir%mmmm 

So 

x, \£y himit-xiJT-'-^^mm^mm.w^m^s. 
x if -y h ffiwisx* t*- z^mm&mic m.w.*tu a. tc 
immmzmz u&twa^M-r tr »y h flK*jSA*j-r- * 

^*3R*J*filSJg«aajSSffi»«ia#®«:-r-i'«ia¥®: 

[is*jS2 8] ts*3S2 6 kiekow attaasmcfti^ 
ffi©fi»<s*ip 7L & ml -y h mnnxfj $ ^ mmik 

mmwmmst*: \£ -y h |t*f*S At) $m&m 

Ho 

TShtt ?> £ £ &7 o If >y h ffi*f*S A* •r - * ^# *SiJ^ 

SEHffla^a v %*i^»sto}* LT»wfciHi»^». 

^<*3ftW*©«La*g*U:ui&#J^SII50}i i: LTStt S 

aiffiffiSlffla^©* Vf >y h ffi*fJ6 A* x - * ^ # 
ffiSMfiPfce-y hffl^A^x-^^^SSfJ^ffi^SSa 

aissa:«i«ia#a tLtt-rsci t: -r * flmwa 
ass. 

o] i«5RJS2 9tciE«o««MaafiBK*5v^ 

T> ±!5£-y hffimA^^-^^t^fsi^ffi^M^aa 

iBMascB. 

[W^3 13 f«5J<«2 9 ^cfB|gC»fflfg5^la^S^^:*3^/^ 
T. Hg^H^Mlf -y h<D3|§h LTIU ^©lf >y h^O 

A^^-^tc^*^*LT(d - -y MlttJSAftir- 
^^#^*J^i^5R46Stf -y HSWtSA^J-r— 

«3^H-Jf«ia¥©fc. a&s^^rsv^-e, t±'-yM«#fS 

§t 1 lCte&~-Z)<D{&v£\i(Dt£(D— ftX&Z>v. $>%>^ 

itv<D^wz*mmffl&Mn<D&hii,c$s^xmi<t% £ £ 
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©, w%m<Dmm.¥v hMvmmc, try himitxt) 
•r- 2^%mmmmMm^®T'mm v tc \* y f ma 
rs a* t 1 '- * * mm&m t c n $ ? saws q& l sss 
**»w&-rs try hw*s*iHsj*ttw«ia!¥S v 

*Ku«r*J^«H[<Offii: LTgBtSSPI^fT? KTy F<I 

T> tTy hffi**JSA#7*— *"«#S#j5ftffiKU vtLT 

S c i: *fr -5 fcT y h fflttfc A2> t 2 - £^ t ^*J^fi^ 
WiBM^m. 2 %*JjfcSIJf©i£ t LTJt«-;fc|II»7£W\ 

[|«*3a3 3] f»*JS2 6 »cfS«g©Wffi«yiSHtCfe^ 
T , tT y F ffittJS A^3 t*- 2 ^ # «S!l&fItc , 2 ©ffiR 

m.<D^m. 3b%iHz 2 © 8 m(Da?SM<D^m.^:m^ 
?m<Dmc&nirai*imz% try f^isa*^-^ 
**inj^fliaEM«aa¥a* tr y f fi*n5A2j-r- * ^ 

[W*JI3 4] ±EWffi«yi«Ht4> I C*-KTa&5 
C SBfeftJl 1*^3 3 (cfB«c©1«$gM31^ 

[00 01] 

tc, «tett©i!!5V>lC:&- Ffc 4?©B* :"*3£EtcB8-r S" 
[0 0 0 2] 

£S 0 IC*>— FJ4, mM^n-oT^i^fctb^ y — ^ 

-rsucgu&snsi:, «»©#we*3tt, mtnjmt 

45. EbfFi5Jftgu:&S£, 'J-^ii^ea^K* 
StfT, n n'V Fl;:fi£l/\ T'-^OiliEig^rfT 5o 1C# — 

7KWi-^ ricrt-Kj &Jftc3&S 0 

[0003] ic#— F©igj£fi, h nc^-r^atc a 

LT, y - ^ -f 2 5 WJBOfltjt&Jf V—^^^f & t 
(D7— £©ii{i%*T -5 0 
[0 0 0 4] IC£- Fffl^-y yeoiifigli. a^Styc 



2 0 4, AttJT^sK— F 2 0 7, 3 • '7*D-by +>" 2 0 2fr 

e>*s. ^^Min!^M2o ib, mmrm^wmrm^ 

£*fT?«B"Z?*»), IBIf-SS 2 0 4 ti, 7n^A->£> 
f-?*«ttt5Sl?»5o AtHfttf-htt, 'J-*" 
^4$i:mia*:fT?&We3D&o =1.- ^a-byy-ti. *) 
^«**fT 3 fc»©1#&J&iSJI£tfiTa& 0 , #*tfW8# 
T»SRSA©iK3^£fcffll/ , 'e>ttSS«'T?a6So IC*— 
FfflT'n-fey-^cfHcy;, n • y'P^y -y-^rlf fc&i^fc 
©&^<a&S 0 f-?'U2 0 3(i ? *SEB*»«rS 

[0 0 0 5] |-2ts^il2.0 4 (4, ROM (Read Only Memor 
y) ■f'RAM (Random Access Memory), EEPR0M (Electrical E 
rasable Programmable Read Only Memory) & i: A" 1 5> & 
So R0M14, ^HTt&t/^^UT&t), itCT'ay^ 
A^tS-W-r S ^ * U So RAM (4 e *JC»#SS A jb'T 

#s**'j-pa&sa\ «jB©«i&A^Wfsnsi:, isn 

bT«/^SrtfF^^.T4<*So IC»- YWV — ft?<{ 
^A^ffi^nSi:«jl©«^cfKiT$nSfc46, RAM© 
rt^tt, ««fTf#3S:<*So EEPROM 14, WB.<0&MW£ 

So fi*#mSi&2I!^$>D, IC*-F*^;-^7-i'*^ 

e> t^nt t, , fiat -r s ^ srtsitt-r s «> tcf^^n 

So ffJAHT, FA- FT©7°';-^f K©S»a 

^JS^nr t> -r- ^ *«j#t s#g*<fc s rcfe, eeprom 
■effiitsnso 

[0 0 0 6] IC#-F(4, 7°ny^A J fttS41«fR* , !IC 
A-Fffl^y7'©4 1 lcS?P s B$nTi/^Sfci6, SS^ffiffi 
**&WUfc5, *-K©«ft?BS#«Ul%fT3rc«)k:, ffi 
t?tlT^So IC* - FT©B|^MII©»$x©«L^(4, 
flg'^T^ri U XA©ft?-^©HIi^ t |3I C tmx e>tiT^ 
fco L^L, IC#- F^Bg^5ail^ToT^SB#©^H 
««£*«»Jb, fSW-rSCitciO, Bg^7;UriUXA 

©»K«fc o s»fcBs^ftia©F«3S-»f>Bjf#a^«6s* ns 
Br^tt*^*snrv^So m««8K«> y-^-r*^ 
e.«t&«nT«/^s*8KSrWS-rscfcfc:<t o«9j-rsci 

i:*tT^So cn«4, John Wiley & sonstt W.Rankl & 
W.Effing^ rsmart. Card HandbookJ ©8 . 5 . 1 . 1 Passiv 
e protective mechanisms( 2 6 3^ — v 1 ) tC £ © i 3 
feBMt* < E««nTl/'»So 
[0 0 0 7] IC#- Ffflf-y 7*^:1flfi!cLTV^SCM0St4, 

tts^miA^ i ^e>o$>st^4o^P) nc^-ofcmcm. 

4«M§M^O/ci6, /^X©fl^ l'A>e, 0$)SCM4 0 
^5. ncgfc>S£:, At^tt^^tnSo *©/£», ^ 
«««f*«9J-rntf. IC#-Fffl^y7°©fT, <5f^») 
f^LT«/^S*^frSSrftltt*^«ftLT«/^So 

[0 0 0 8] HI 5 14, IC*— Fffl^y ^© 1 -9-Y^;l/T- 
©^IKMj5S©iSJe%^ Lfct© T-fe S o Mill! LTP5f 
— £©te# : LT, MiJftjffi^S 0 1 -^5 0 2©«t3lC-5 ! 4 
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*5„ d©«fc-3&MH\ 0 3&ffi.fl%'r—5> 3 pfp 

[0 0 0 9] 3 • -fa-ty^Z 0 214. >f*S§gE^Bi: 
M5»JK, ftt^td'-y K 09*.fcf, 5 1 2 t£<y h©*fek»J5 

u -tr -y -9" <D!MlFlHl»tfH8^Ji tflSMM^SSB 
(f, n • ra-lry9-©ffl!i^lHia*^Bg#8i*«t^T*5 

[0 0 10] ffc, 3 • :/n-fey-9--e<DiHJIrt?W, Hf 
[0 0 1 1] *jfeiS[I¥SsBT?t.|B|«TffeSo Bi^®Ot" 

fflo»w*^iiiJ t * & RifiEit j&^fe s □ cm e. (ommnm 
(Dm^wmm\zms.t s c t ic & d , BifigM^T' 

[0 0 12] 

- Kffl ^ >y 7t'Or- * Sail i: ^'K*?5tt i: (DmmVOittffi 

Knif, miiij l feffin«8s<D» jg*^ e> i c a - h ^ -y -f n 

T<0«iaVBS^8iflD«li«^B«KftSo *S6W©«HBjSi 
(4 , I C * - H ^ v 7°T'<DSaiI^ 0* ^ y #U let % C t 

[0 0 13] 

«*ff3 4"ffeiaJ58B*8r^ -fuV^U.*. 

I C A - K ffl ^ ■> ^OfBMfllSteO Kliffitt^rilS €. "T 46 oyft 

T\ JEUM&ao-r— * If -y h'<Dffi*RIE L x— * t 

**aaf 5ctt±o, t-'- ? > *x±©ffifc £? " o " 
"i" , a&swi "i" "o" ^ania*— ^ 

* < mmT%rckb, "\" t " o ogtsHR^-SK 



[0 0 14] JEftr—ZhMLv hE&r-**fRlt;<k3 

* 6ic ^tcsaiiLfci^-etiE^x-^te-y hse 

[0 0 15] f f -5ffiiatJgH1|}»l£Oll3Ht*«6'rSiJ 

— ^CDIUMS T? -r — * 5 til LMIlB-r S O T? fi S: 

c etui, $5>tc. "r-zmmtmm 

[0 0 16] lE^^'-^^e-y hSte-r-*%ffi3*S 
[0 0 17] DES^^(Dffig^^ffi3Bf^T- 

>y h^ffi^SlsLfctr-y HSIE-r-^«r«fefiR-r5^«Hg 
ft^ilia^a i: A* 7 s - ^ © I? v h L fc 2 lc 

ffi«©e ; y KOffifcEteLfce-y 

S l^ff^^Saa^ S i: «r*-r S C i: « , x- * i: 

T, XJj7 t -Z\CjtiLTimj&<0lfcM*fT*'\ ¥5SLfc 
iSSfe-ttfteHLfejiaSOtr -y h^ii^SiliELfcti-y h 

s<to-r - * ^^-r s i^ff^essau#is t a^ t*- * 
l fc e -y h skt- * ^ai^c-r a 

[0 0 18] ^n^ffl^fr-tfT, A^J-r— ^t*fL 
(DM hOit^SiPsLfcki-y hgKx— ^^Bg-rSIf 
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% IM&mSi^fflJMft, A*i -r~ * ft L T IMS 

mmmzn^ \ £■ l fc&smfc «t $£« l fces© tr 

y h©ffi*KtELfctTy hKIE-r- SIMSHB 
lEHfctfi^a, A?i x- £ © tr y h L fc t*- * 

fc*SSI©try h©fi*EIELfctry hK&7*-*%£ja 

r ^ if »^(EK«ia¥s t itm? seta, -r- * san 

[0 0 19] JI5H»»«^ffl!8tT'feS£ii:%fiJfflUfcRS 
Aft£:©Bg^T*(;i\ X*-r-^i:B8^a*ffioT, 

fcfB»«SR©BBatt*«6-rfci6055rffio— ot4, Bg# 

gi© tr -y h <D\m^mt> e. -r\ A7j -r— £ t c -ei+s 

try htf l ft 5 li\ S**J£#L:S^8:©*SS*ffiv\ 0 

try h©ffi£B8fre>r, r«^fi|^£fT?£tT;g>3o c 
©«fc?fc:?-S«:i:fc<fc?K fftgWJjfc©^- £ S&3! 4: S6S 

Bg^®£*t£-f 3£i:«:ISIIi:ft3o 
[0 0 2 0] RSATiix IfflRtTy hOtl:*t£LTX* 
7^-£©^#SISiJ^Ht*L^»T&3 tT-y hfilttfSA 

tjT—z^fkm&mzjitito&yzy newts A*j-r-* 
^sswsfctl-waa^Si:, BgH§«©SB3[try b©ffi© 
try h«s*j£x*7 ? -^^friii*i5S»tfJS«ia¥®-p 
it * l fc tr -y h immxii t— z ^ * mm&m t c n $ 

fi*r*sx*i'7 ? -^^#iii#j^ffi^M-rs try MfittcSA 
+i -r- * ^ s m»j*ffiSH«ia!¥a*ffl v \ tr y h 

*5 A77 * ^ # S8*Jsfcfi*-£©@ftT?&MT S 73 r£ 
jF, try hffittxSA^'r— *^£SiM3fcffi©gM*7tfi: 

Bi-r&g#& s 0 ^©— o©73&«:, try h 
jca* x - ^ ^ t? st^ffi^Ms^is-e tr -y h m 

^riP x. ft fro fig ic m -T tr y h fl ttl&XlJ 9 ^ 

* sw^ffla: Hfliaa!X*«ia'&fi : ^ar^§o tr -y 

h « WIS A* ^ ^ S tcti, ^ 

<o^©73ffiA' ; $)-§.* i! , tT-y hffl^A^f"— ^^t* 

teT&^o SUft73ffi{i, tr-y t-fiHiWlSATlT 1 '-^^^^ 



fl^iitc, m&&M<Dmcis^xffii<fZ>k l tcfti,-o 
©fllvtu©*©— 73TfeSVx &^itv<D^m^m 

m&ssm<D&ict3\i*Tmf& ctztfr? tr «y mmx 

^■r-*^*m«*ffiSM«i31¥lftfc try hfl^JSA^ 

u^rfiJ^»©jSt LTSHt^fiaa^fT^ tTy MI*f/S 
A* t 1 '- ^ ^ # S*J^I^S 5aSiS5^«MJl¥IS%ffl t > 
^7Dj*T-fe?)c Sfc. tTy MMlSA^lf-^^fii 

Si: i fcftsrooffit LT, 2 tN+i/2^^5 c i: 
(±> v i: u%fS*fc^<46573}£©— pT'feSo RSA©<fe 
3 4«f^«:«ia-r5fci6k:. Hf^aigrMtTy KDltL 
TIL *©tTy h^OSSHS 1 ^S-T^TOffl* 

TtTy hflKsftSA^x-^^tma^tt^iftStry h 

5>^T% try hteftSA^x-^SfRWsfcttfc:, « 
^^©ffilCfcU^TS-itSt 1 fCft^-OOflvtu©^ 

Nt43^Ta>t*SC i:«rff ? tTy hfit*HCA*-r— 

*«#j3fefiass«iai¥a, w^»©isatry hM©fis 

Tit* L fc e y h A±/ -r- * « # %S4^tt ten 

* T*mmm& l fe«**st»*j*-r * tr y h msstj 

tt. ^*S#]3fe©«ia!ie«tj:u**J#tad¥©tei: LTS- 

rtzmmfto try Mitt/SA*^-*^?!^^ 
Mffi©Mttfc«e>*fc&K^&T&£o ^e© 

WDmNidoK-rmf^nt^n^ try hfflw^A^T 1, 

T»ttfclHl»/£t* , ^**fd^©«iaiie*K: (n+l)/2% 

m^mn<omt Lxmifzwimzn? ey 

[0 0 21] 

imMcommcommi *%w©|g^^iffll^^:o^^TH 

[0 0 2 2] la 1 tilC*— K©^%^L/-ct©T»$> 
ICA-F1 0 ISO 7 8 1 6©*ltgtCj;»3A# 

IC#— F©^y 7° l 0 2 ©<ia-^g^©^fc J;t>* 

[0 0 2 3] 0 2li. 1C*— Kfflf'VT'l 0 2 ©P*9g|$#t 
«BSfco^^T«. (je*Stfi©KWT8EtciS^ 

— ^JC^fTS-&S©Tttft < , 7>^i»»cSft^*-&fe 
0, JW6kft^5-«aBB*ii*aLfet) LT, IC*- Kffl^- 
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[0 0 2 4] *Hfig^JT{i, *fffcBg-!§DES(data encrypt 
ion standard) i:^*t^Bg^RSA^iJ{Cf So cnti, ftfi 

[0 0 2 5] DESiJ, 6 4 e-y KOf-^ (¥^Bg^ 

^5 6tr>y KDuffWi?, ^mttmmtttfio* 

tersest, (Bg^ftsnsi) oif7h*7> 
^AKAn»«.e^trSo f-^oAniAt^ ng*§ 

DEsoffla-eoAneittt, if -y mjms 

[0 0 2 6] 0 3*fflV»T, DESOB&^fbO^ffifeSiW 
t§ 0 BgSf&te, $?\ SUDMEECIP : Initisal Permut 

ation)3o i T«?-&e>ti?>o cnti. wieif- 

:/;l4c^\ tf -y r-#teT\ Bg^§:£©6 4 tT-y hOf- 
*%Xh»*5. cnWP*, $fflH1EH©&tEK8 (IP-l) 
3 13S7. — ffl©SfE* 1 6©ff % 
[0 0 2 7] * 1 K©«U1HJ\ lia««SOU¥*'ft* 
CD 3 2 tf >y h ©x- 2 H8r<§»* ATI i: L T f HSK 3 0 
3 tmSft&t&mttft^. ^©ft/^MK©^©^ 

P C - 1 1 1^5 t— ^I/*ffiofeS*?teHPC-l 
(3 0 2) Wb*l£ 0 ^©i£> PC-2tl^f-7 
P C - 2 3 0 4 Bg^-gi© 

xnmz-itVyTo ^oat-a, 2 8 e-y k-^'o^r s-f 

[0 0 2 8] f 19& 3 0 3 ©Mii£\ E! 4 fcjjVTo * 

-r. f MiSc-\©A^i^atRWKfitT^jEtca^v>T, 
mntmm^n *> (402) „ ^tc. a&ww&fro 
rcxiir-* t^Mtcommwmmftrttt k> c 4 0 

3) , S*-y ^X©#LJi%tT^ (4 0 4) , P$5ffi5ail 
£fT? (4 0 5)o SJlW^OS&gUi, 4 0 3©flMfi 
Wtftl«l©«LH*g*T?&3 4 8 tf >y 6 tf -y h"3o 

46, 4 If y h©-r-**^-r«jaST?feSo &S#v 
^Xr-^Hi, 6tfv h cTi: ©7*— *©{4fifc:J: *om 
PIsBSaiffi, PIES?— 7VWctEi\ 3 2^7 
b©tf -y H4I*AftfA5»ff'PJB5. 
[0 0 2 9] ^I^IIR^ISI— T^.nfi\ 7-*— 2tCfe#L 
T, ?8HWiJttlftfl5©ffi9#ffiS;fc«>, *5SWTtt, 0 4 

^Mi]l!^iii!*p-r % c i: 5 o 



[00 3 0] 024 £rffil^T, ilWWKStSQ.ai 4 0 2 IC 

oi^Tffiii^-f So 3!S3W(teBfcti, f B8SctA73*ns 
A*-r-^*aSWMIEHfT5>JEt«toT, tf -y h©fe» 
©B^SS^A^x-^S 2 If -y hfrZ 4 8 tf -y K: 
lttt5tOTft5. 51JRW^KtT?iJE (2 7 0 1) * 
0 2 7fC^-To £± (2 7 0 2) ^5>*T (2 7 0 3) 

ld&*.T\ A*f-?Og3 2, 1,2 3 

2. l#l©©tf -y h*aj*©^l»a*^S4 8#1 
©tf -y hlc~?& 0 

[0031] asww*te«aa©¥)e*attwrawfc, * 
mmm t te w- a as? w 7*- * <sk -eteffl t«f-*t-3 

-fi^fc, tij©MHt 5 IE'^7 :: '— * 6 0 2 h-?-©tf >y h 6 
0 3*S<5LfetT-y HElK-r— *©*&£ LTAJlSft 
So c©<fc-5&3£T-J&5 i:, "o" ©VTyh©8c 

"1" ©tf -y h©»l±— ^CfcSo 0>J*(£, JElgv*- 
2<D\Z -y htf, "0 0 1 1 1 1 0 0" T&ntf, if -y h 
Jgltex— ^tt "1 1 00 0 0 1 1 " ttz<0, ~fcMTr—Z 
t * © If >y h SIE-r — * ©ffiT © " 0 " © If v h ©»« 
8T'gtJ, " 1 " ©If -y h©i(, -T^t>*.^5 >^"^x 
•Yh«8T-feSo ^©fci6. IE'&x-**:^©^ -y 
Ito7*-**ffi^ x-^^X (2 0 3) 
t±\ mictelfZ, "0" i: "1" ©if -y h©a*^fc— ^ 
t ft S 46, x — £ ©tt#1£#?B»Biffik:E W «* tift v 

If-^/UiDM "1" "0" ^©t^ 

y-'-zmmtZo <i©«b-> «»c, ^';^+-^©« 

!B-??{4, ^*©ffi*M^i;ffifc::B:o"tV<&f=i&, iE^x— 
^ i: ^ © (f -y h Kig-r- £ «rffiT* x - * iP5i^ L tc 
"1" "0" feSVHi, "0" "1" tcffi*^ 
toSBcfci, ^'J^^-y©*^©^^ -Stcftt), 

fctltf, tf-yr-©S3fc«, ml©-r— 5f©ffiU:flc#-rS 

$5JM-r^T ; -^©^^>'^^xi' h^fittc— 5£©fc 
46, ISiM-r^f r -^tcJ;5«^i»3!c#ttti / >ftV\ 
ft<i:*>, mmtT—SHtV-eii;. A'y^x^Ki- 
^T-ft^fc46, ^•©«?5ltmW3ic#'t4^C ; So iE^t 1 - 

[0 0 3 2] iS^Wf5B5QIl©^|li^:ia 2 4 tc^f 0 
[0 0 3 3] jg^WteHSailti, A* 7-— *©3 2 If -y 
h^:6 If -y r-W5TMaL, 4 8 If -y r-©^— ^^:^fi!c 
f5„ «HSh«f-*tt, IE«ftA^37*— ^fc*©«f 

^n©/^ hies if -y hf^^nr^s. SiRWS 
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ajeww -7 > ^ a tc ft & c t (c «t d , -r- * t mmnffi. 
<otim&* w. e> t c i: ^ * % „ 

[0 0 3 4] #£jffiffl©a«WlfcH&aiT*«:, £f?7 5 
yfe^'J7-rS (2 4 0 2) o CO^^T^li, St 
■y F tfSS t) E Lfflg©fflS#<ftT'8UijWI$7 LTi^S ft 

e>tf. " i " t&Dx ^snjiT&nff "o" n 

ff77y©-r^T©tTv Ftf "1" fflffl 

Hff-Y^y £X = (gL|£ and 0x07) 1 

£&3 0 aa*oxo7TTffl3 try F^ixomu ^©n 

Hff-f V-r v ^ X = (ftK and 0x01 F) 

miyy-if =mfxy"7^ xor k 

3 T\ Hfr-i' ^-r >y * tT >y F fiB© id" >y F £ 
"1" &CU S4T, »T77^"t»fmilM15 
CfcfcJ;*), »T77^©ISlf7h5: "1" tc-T3 0 

[0038] u±.<Dmmz.&io, M i )m.L%m<D<$><Dm 
mcomnLmimz x-ox^y^h. tc at* & «&, $an 

[0039] ^T-<>-r«y ^xvm^rLtcm^m 

IRWIEWf E fcf? cr i: © JUS!©— ofTOfflS-^SWW 
iSHff ?"J E4b"7h c* i: ©Jail©— o© tf -y h cosmic 

Jrtfo-tZo £-f\ ^fT-r^^-y ftui-r'** 

iES A* -r- * t e -y F KG Xii 7- * 0 W*- (2 

T 7 K UX^fi = (SLifcAND 0x01) * 2 

>©7 F'l^Xtf^frnT&S^— £11^©^— XT' F L- 
X (2 8 0 2) tC7 KUX^fi^AP^So C©0JT'ti, 
•^-X7 FUXtca. IE«-r— **«SJK:*!jg'rs;l'- 
f>ff)7Fl/X (2 8 0 2) WWfrtl, ^-X7Fl/X 
+ 2 / W F © 7 F UX « „ \L <y b WfcXtl $ *m 
mz%imirZ,)l<—?->(DT FUX(2 8 0 3)tfffrnt 



^HT-r?. (2 4 0 3) „ ^-5Tftttn«\ 

fSUR«r«Jt)tHf (2404), gLSftt, IC*-Kffl 

6 a» 0 tU -T © <D7??£ T-fe i. o * tWSYVi-fi 
m t L T , V 7 h W lc Mf«SL^ «rf^ % C t €> BJtg T « 3 

(«3imii£i*i££t±H#^iifm rBt^aiiAP^j 6 1 ^ 

8 6^— v 7 ) o 

[0 0 3 5] *t)SL*fi[T-Oi:0^aa%^-r*^«: 

a^lCcfcoT^T-T^T-'-y ^X^r^?> (2 4 0 5) 0 

,8 (i^l) 

try HWiT^nd 

% 32 (SC 2 ) 

[0 0 3 6] ^fc, *ff7^^©*ttS-r§t:''y hteffia 
r^^-Tfctotc, " 1 " tc-rs (2 4 0 6) o — o© 
¥©fcLT, WT©73^^fe§ = 

[0 0 3 7] 

^7hn 0 (S3) 

4 0 7) „ *HSfiff!lTf{i, iE«A5b-r-?W^»cS(EA 
IEM AT^I x - 9 t \Z -y h SKA* 7-- ^ *^ >o fc [h] CIH 

rtfp«ta*nftu^«fc-5fc, m*%9^^A<fc-r*o ^© 

fc46(C, a»*9?t)tBU (2 4 0 8)!. 7K^EM 
a+g-T3 (2 4 0 9) „ ^-©7 FU^fit^6"?rftli-r 
jl— =f-i/(DT h'l^X^M^b (2410), ^>?ri^ 

t/ob-r (2 4 i i ) o 

[0 0 4 0] T KUX^{i£ffll^T^-*M3I;V-^V 

*U(2 8 0 1 )_h(c. jE^A^-x'-^^g^fcSaa-ri. 
^-fy©7Fl/X (2 8 0 2) tti'-y FJSffiA73T-*- 

$%:mmc%im-?%)\s—?-><DTh~\>x (2 8 03) ^ 

T Y\y7.^WmtiW^Z^ V £?%t. 2 4 0 9 

©7 Ki^x^fi©tfg73/i©-o{±J^-F©<i;3icft^o 

[0 0 4 1 ] 

(xC5) 

V^S„ SL^©«Ttet:"-y HA-s "0" T$>ntf. 7K1/X 
^fi«oi;ft0, IEmA7:-f-"-^%«»]tcSaa-r^;i/- 
^VOZ Fl^X (2 8 0 2) ^ilK^n, lE^A^l-r- 
^!&»Sje«yif ^> (2 8 0 4) A'3-;l/Sh 
So fMS©*Tffl.t:y F^ " l " -psintf, 7- FUX^ 

;b-?->©ZFUX (2 8 0 3) tf>y FS 

i|S7v.*7 :: -^^:iilWtc5aBI!-r^;b- i ?->' (2 8 0 4) # 
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3— /l/£tl3c 

[0 0 4 2] afttioT. T KUXSffi*H-®-rSfc 

KffiA^J 7 s - £ Miff 5 - ^ 5 > A f c 

3BR* IE« Art f-^tlf7h BifaXfl f-- £ *^ ^ 

oferaujiff'Pfflasnftv^^fcttSo ^©fcsni. ie 
« a* t*- 2 i: tr h sis Art 7 s - z <D9nm t mv&m 

[0 0 4 3] iEWA^-r-^^RWfcjiMI-rs;!/-^-^ 
tt, 0 2 5fcjjVf«fc3fc, ZEmArt-r-^jSfRWSsB 
(2 5 0 2) , fcT<y hSiPSA^f 1 '— ^Oiffi 

SWflteHfcfr? (2 5 0 3) o hEIEA£rr-** 
SSllcfflltS/l'-fyW:, 02 6fc^Vf <fc?K:, tT>y 
hEfiArtx-^OiBftWiBIl*^ (2 6 0 2) . & 

iE»A^-r-*©a!«W<gfi*R3 (2 6 0 3) 0 
sRBSoaWWIElt*ff ?MH^-t^ (2 8 0 6) fi, 

-y hOSlRWfiBtffTtoft*,, tUT, t£>y bjgi&Art 
7 s — ^©aWWlEH (2 5 0 3) (2 6 0 2) 

Ttt, lE'^^-^^il^lErl^T^fclSSOtr-y hS. 

©tT-y hSK©B8«tillllt*n*fcii>^a&So IE«7*- 
*b\Zvh SIE-r - * ©fttt^Tffiti , H6T?il/feJ:5 
fc» ffi*fcfc*«fc3K:ftrtfrrSo C5"r5«:i:fc:,fct>, 
■r - ^KSHOf- * itliOl Jitter < -T § 

[0 0 4 4] W±<DMSlcJ:0, ttDiSLjagT'^'r 
— ^<D— ooSaa^HsltoSi:. 2 4 0 3fcM3o "T^T 
Or 1 '- * 3&«HB L T v ^sft W-ttfcf, Sl»fc:£-3#8iJ©«La 

7*-?*«iaf5c:i:t>a65o aJRWlESfflSTtt. H 

[004 5] nkimmhtc&oK, *mmm<Dm%m$z 

Art^-^i. B*fiio riESx-^fc^oty hS 
<te7*-*©IHj ©*ffitflj T?feS„ 02 5©!^ A 

^jf*— jt^aWtffla^rS^— i ? % >'*«VH:EI2 6©tT 
■y hSIteA^-r-^^aWfcffla-rS^-^^tt, 
^ >©4> ic . JE1£¥- * ©Mii^JH t fcT -y h S<E©«aa 

■y bSKf-i'MlBlfaj ©gdSStfdT'&So 

0 2 5 0JE«A*7 9 -^%*«I»£:«iai-S/l/-7 i >*S 

2 6cotr>y hSigArt-r— ^aftjicsaji-r-s-'i' 

-t^>(±. IEttArt7*-*©8S?«flEB%P^fci£JII* 

itmtztmmc, *©*s*&tf «y hK<ELfc*gst>£ 



0 614, URBlC, *OS£HI%fT3 

t- > T? & t> , lit x- 9 T* fc ti' «y h Sfi-r — * 1? t> 
ffifflSn5;l/-f>t?*5. Ctttt, lisRJS 2 © ri^ 

?l±lC^Z.%^m (2 4 0 2^2 4 0 5) H\ ff^IB 

5 co risojgL^v^AiifTaia^gLi ©-^©uss^i 
Hfr77ytaac a d t-T-^c$!l^I^©7 ; '- 
2&7>•#^Mc2^±©^I£:^T'5^JII (2402^6. 

2 4 0 6) fi, IS^3S6CO r^5-^TMiI^SJ 
5aa^HII2 4 0 2A>62 4 0 6tt, ^^-MH^^OH 

itHMo— DTt>*So 02 4 T?xB'*fca&w«sH-exE'* 

[0046] as?ew«*RofcA*7*-^fcHS 
^ilfco^ftfiWiftfflfiiifta (403) ©^^lJ^c•o^/^T 

Tftcstw Lfciaf^Wiito®©saii©¥]iit js t A;Zm 

T K1^7.©H-»^Ma^)BmilfP©^-^-V©^— XT' K 

So -ott, IEmA^T--^^31fRWif5HLfcIEmEK 
H-r— ^T**), fc?—' tT-y hSfEA^J'r 1 '-^^: 
aKRWlBHtfefcr-y hS(teEl£H-r-*T?&So ens 

7*- * i: tr -y h W&rr— * ©W^-^lClX t) ttJ-To \£ v 
b SKEteBBT*— * ttlEf&ElEHT*— ^ © t: -y h S$e i: * 
otv^So IE•fi^ElE^lT ;, - * 4: Hg^fiti . i:fet4 8ti 
S fex ^AD«U1T* 5 S # «y ^ XftiA^ 6 
e-y hWuWMHT-fe^fcii, SffflWIftaSUBia-Pti 6 

tr «y f ^ffiflojiaa*^ 5 c t 1 tf v hmi^m 

£ t 8lil©^i , 9 3gLj!aa (7 0 3*6 7 1 1 ) WIT 
fS#T?t4s '>^< fcfc 4 8@©iS«DjgLMa| (7 
0 3*67 1 1) Wt'SSo 
[0 0 4 7] ZEmEKfi-9-/T : -^^fflWtC«!ia-rS;U 
-^VT-ti, iEWEKH-y-^T*-* i:Hg-^+fygE©flfft!l 
«»afil%*«IU:|lfTb (8 0 2) b, kT-yhSIEEK 

% (8 0 3) o tf-y hS!EElEH-9-'^'r-***Wfi:«l 
lf5;l/-7 % l'?tt, *fTliiff*i2*ffi-r§ (902i:9 
0 3) o 

[0 0 4 8] !EmEi!fc«+r7x-2£i^^:/gi©#Kfe 
Wa&Sft ©IB* tT -y h S$eE$e«-9- ^-r - ^ i: B&#-9" 
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[0049] iEWMmv7T-$*mi]icmm?z>)\' 
(son fctry hstEEeHij-^-r-^jfeew 

^> (9 0 1) H\ IE^t*— *fcHS#ai 

t-*- * ©spfiawiiaisi tf7h sRf- * ©jftflsws&a 

[0 0 5 0] ^fc, S^-y ^X(D^aa4 0 4 (COV^TiiE 

[0 0 51] S#>y> X©flt*ZHc, S *K -y * X©Ma© 
BHJfi*7^^Ak:f5fc46f<:, SL^SxDtBL (10 0 

2) , £L»ffifcf£^S-«!3*ig?rrS (10 0 

3) o *aan, ;i/-ysaa*^wb-^gL 

:7©lHl»tfgft5fc«>, S #>y **©«ia©IBia&# 
f*-*fflafctSH«ffi©i£JB©tfc#te 

* v >ft<ft3 0 

[0052] nfiy^vtsimzm^tcmmmfrcD^y 

#\Litt#^-®:MZ&jJU-?Z>mm (1 0 0 4*510 
1 3) t±, ilMfl$SiW&a©2 4 0 2*5.2 4 1 1 
SBtraCT-feSo S#-y*X«iaW\ Egif-^te 

msmsomnmMkfommmmmfaim (403) ©n 

fr*SS t» 0 6 <D «fc 3 ft lEtt-r- * if -y h ElE-r - * © 
*f ©KyiJ* 5 ft * -r — ^ Ta&So ^SEfr-r >"r -y * 

o»flfiwiftafto^(fe«%flSj?)aif tfrtt (100 

9) , |S|«tcW©-r-^^9aifo EfSHMfiftKaffi 

o^?T«g**«a»i:«ia-r*;i/-^> (1 ion t\£ 

fy (1201) (iiSUR-e^^^AtBftftiSo 

[0053] s*-y ^x©mi]ih±, sfflfiwtaafti©^fif 

i*©6 tT>y hSfc, S*>y i?X-r— zT)\y<DT FPX^r 
HtBLT ( 1 7 0 2), SiU7i'70S»ti«f*54 
If -y hOf- ^^5t<46^ (1 7 0 3) o TKU-XtDftS 
ti, 6 If -y h©|? 1 If -y h tfS6 tf-y h©2 tf «y hTlf 
S^£st?i6, §12 bf -y h*5S5t*7 h©4 tf >y hTylJ 

[0 0 5 4] S^-^^f-rMJ, Sfflfe&o ^ft? 

nco s ?k -y * xt-7m*. m<mmmm*&mhrcfa 

&v>?7Sr—-7)\, (2 9 0 1) © 1 ?UBfre> 4 Jljg, 1 
nmt^b 4 fifg©T f -**ia 2 9 KjjVTo ^HiSfffl"? 
ti, 0.3 OO.fcSlcStf-y?*-? 1 — 7Vl/«:lf -y YSMrr 

-71/ KtCltffi-rSo K(9iJOfeffl!J07-f 
— ;l/b\ f?iJx.Ci'3 0 0 4 )&, |2 9©S#77Xr- 
7;K0E3RO-r — * U ^2©7^-;l/F (y"'J© 
^il!iJCD7f-^H\ $J;U£ 3 0 0 5)fi, JPJl©7f- 
;U K © 7- Z © tf > y h E*E-r- £ %«wr § „ 



[0055] mimim'jmmm^-Mm&M^mm^m 
(i ion T-t±. s-r, jE^ftSffiswia 
aft©n?Tia** e> , J&ss l fc s * «y * x 7— -r^a 

U\ IE® S # «y * XMf- £ tf -y h Jg$c S # -y ^ X 
ffl.a-r-**3jiii>JS (1 10 2) tr-yhSKSP 

ffiwa&aisioiiRtg^^e., assure s ^7^x7-7 

IE« S jJ? >y ^ Xjffla-r-^ tlf7h Sli s 
•y <7X5Qa-r'-^^5)<i6^ (1 1 0 3) . Vf-v hJS$£^ 
&WaSffl©£fr*gS*te o T, S -y ^7 Xfiaii^: L T 
^Sfcfe, 1 1 0 3OSaaS««:, ^fflLftt/\ L* 

u x - ^ iaai t m jatmsftonaitt* m e. -r «> tc , ^ 

= -mm tLtiRtS, t: -y h SKSSf fftWIiaSl©!! 

m^^mwicwimt^^-^y ci 20 n & 

SIHB/**^{cftD, IrI«{C, e-y hSKfiMlilWIraaffi© 
HfT*SS* 6 OiE^ S <y irxtmfr- 5>t¥-yhfc$z 

s^-y ^xsaa-F'-^ti, Mffl^nft^o ^©piEH*a 

m 1 tzim s # -y ^ xjaaf 1 - ^ t e -y h mm. s # -y ^ 

[0056] spfteW»a!aioiiffiis^e»i£iELfeSJi5 
7 7X7-7/1/^^1, I'*' s t^mmr-* t 

sf(fiWiWiaos6ffie»o 6t"7F*5s a? ^xf- 

^VI/cdt 7 Kl^X«rtHS"ra (170?), -^{c, ffi^gL 
fcS^-y^Xf— (3 00 1) OIE®S#-y ^7X54 
a-r-^J&Slo^-r-yUH*^*^ tf'y HSfiS* 
•y^^ffl.a : r-^%S207-('-;l/H*^5R«>5 (1 7 

0 3) o 

[0 0 5 7] S #-y * 7>(DiBMV<D&1% S # -y ^7 X&a 
■r-^i: k: -y hK(ES#7 ^Xifilf-^li, MM 1 

© rjE^T*— *&t;ify hsist*— *©ti*j <Dmmm 

<D—~DX'3b?> 0 £fc, &ffiStf.-y (3 0 0 

1 ) o T, IE# S jK y yXj&Ir- ^ i: if -y h S$5 
S^y*^f-i'*4«t«ffll (1 7 0 3) it, 

# -y ^7 Xjaax- * tT -y h SIE S # -y <7 x$MI-r- ^ 
%tt»t5«ffl (l l 0 3 i: l 2 0 2) fi, lE^-r-^ 

Tiift<, e>y hsKx-^^ioat: scfctctt), ie 
nr-r— *«> if -y hsiE-r— ^fcRu^^tjaa^-rac 

Tfe^ 0 dtitt, II3RJB3 0 riEfir-Tf-^^Rtflfy 

hSKx— ^^*aa¥naj <Dmmm<o— o-e&3„ s 

#-y ^XOSailtt, 6 kf-y hWiOtf-y h#ffiT-(iftt/^ 

on a&swi, e-y hsiEfltflfiwia(aip©isfTie««r 

lSl!UtcM-ri.^-^> (12 0 1) lE'rti-x-^tC 
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L , fro \£ -y h SMrr- * L T&3=*fT 

*6, Iffl^lRl 1 <Dfmmx$>2> 0 
[0 0 5 8] P<sg$aS(4 0 5)lCO^T0 1 3*ffll"> 

Kurrs,, p(g««ia!t>a!S?«ngHjna (2401) i: 

WUT&So SfcraTl^SjSli, PSfcSfT^J (01 6 CO 

16 0 1) ^LTI/^ttT'SS. 

[0 0 5 9] S tf'-y^XMafr^te, 06C9-r— 
T*, lEtt S * v * Xffla-r- * tT y h S(E S # y Z X 

m^mtzfr-T-y (hod t«, iEfifs#y* 

X^Sx-^cOPfsa^tTV^ (1 4 0 2) , ^tctf-y h 

k?e s # >y * x saa-r- (Ett*fr 5(140 

5 0 2)T*fi, leff^jSSfc^-DTVSo P 

$5Bt4, tf-y h©{uS<DAtllf;t<Dfci6, tf-y hJ^IES 
* -y * Xftlf- # ©ffl,3IBST?2& Str^hMgP f&B 
ffllf- £14, IE3t S # -y * xiaa-r- * O^ii^^T- 
S EAT P IsMIf- 3? co id 1 -y h Steofflfttj: ftot 

v>5 0 i4oiti5ont liij^ipi 1 2(ommmv& 

[0 0 6 0]«i, f MifccQMa (4 0 2*>P. 4 0 5) 
cOHfi&tfiJ^Lfco CtUi, 8ft&£l 3C0^«?iJT-$> 

§o ^mmmrHi, ^-^Matoiisco^^Aft, ^ 

= -£ia<OiIin, lEfifx-^tf-y hKlE7*-**fl£3 

[0 0 6 1 ] RSACOfc&Oj&SStfiJ^tftlW'r&o RSA 

14, H8t& C fcfUffl LfcHg-'S^ioU X 

#«\ immu^Tjiav xi±tm£n%o mmt$>'<s. 

[0 0 6 2] 

y = x ** e mod n (^ 6 ) 

a = b mod nt4, a - bfr n TfO d £: ^"To IS 

^tcOfc£t4, x(4, Bg^T\ efJIfciggrrfe yfr 

mmmtt$r,mc$mxz % rca>K s mmmmmmx^ 

(4, WT©SCT»So 
[0063]y = a*bmodn (it 7) 

^*Smsl%SrlRRfi|**ffioTH-iff S^ra*0 l 8tc 

Trsto c^mw^mt, m«4\ PHLmmw3tgt±m* 

%kmm rHg^HfiAFU CO 9 4^-v«£*lTl/^ 0 
«WB«T&SBEae©2Jl»JaiJB%e = eO el e2 

e (w-D t-rzo t*t>*>. 2mmmw\Lfc 

®M eCOtf-y hi: 1^3) e*2 5fi»"CaL;rc 

tf-y h^Jfc&So yCOWIMfil^ 1 t L (1 8 0 2) , e<0 



JS±{4coe-y hfr£>, y^nOStraSl^L (18 0 

5) , K^ti-y h coffin "1" T'fentf. ylCnOfeX'x 
*ffcW$l&-?& ( 1 8 0 7) „ "0" T'fentf, 1 8 0 
7<D%mi&, X*7 7 , tS„ 1 8 o 5*^e> 1 8 0 7<DSa 
a£\ e<Dm±it<D\£y h tr> £> *Tfe<D tf y h^XtfU 

[0 0 6 4] HI 1 8COSaa^JllT-ti, ecoe-y hfr 
" 1 " -e&ntf, a • :/n-tr<y+W2IUi!j#, "0" X* 
fenif. 1 @LfrI/]fr&^fci6, 3 • ^a-tr-y+fcoRj^ 

fiFiHiiSJ&i^tic-rsi:, =i • -frm ywmzttmm? 

[0 0 6 5] 01 9 (C, n . 7n-fe«y-9-©»ma»%|^ 

coffl^^t>?>-r, yicx*mwm$iirz > T?% (190 

6) 0 ^cof^t>t)eOtf>y h*^ "1" Tfentf, ^co^ 
S|:£yk:^ftS (1 90 8) „ * d T^tftlff , y^:^ 
©SS^ffl-t^ (1 9 0 9) o cnteOaTfittf'y h 
*-tf«ia*«?ttSo *^fitttWPt±, ecoti'-y hcDfitIM 
to 6^ 3 • ya-b-y-y-coK^lel^^lSltT-feSfcfe, 
^H«Sri^A^=i • ^n-tr-y+)-coi!)^^:maiJLTt, 

31 1 4 ©HflSWTfeSo W*iS l 4 ©f6JSfiJ&fl!3!3M& 
{4 1 9 0 6 4: LTHigjnTfcD, S»fiJ^toa^m31 
iRMW^&lt 1 9 0 7*^ 1 9 0 9lC<feoT^Ii^nT 

[0066] hi 9izBisrc<%mmmin : zitwtz> 
ym&mm&Ti&tLT, @2 ot^-r^s^'fe^o 

ttjxtiiliStt^^ra^^lf-rHl^aiiAI^J CO 9 5^ 
— i'lcXiEMZftX^ZT'r'Ci/a > • ^x-r>i:V-5 
/orji^tjfcfecOT-fcSo dtlti, 0 1 9tC^Lfc7a?£ 
e<0 1 If -y h-?^(DymX&-?tz(DlcttL. 

(4, 2 tf>y h«r*fci6T^-r^}i-c?fe5 0 
SWStlSW^xOO*, 1*. 2 fit 3*LfcSSg* 
^:*J6-g. (2 0 0 2) o ^IC, y^rlicWW'fkL (2 0 
0 3) , fit, «mcOlf-y h$-f«LTl^tj-Wi* 
(2 0 0 4) , y^ 2 IH— fftf i]#^t 5 o Cltlt4, yCOfi 
*2lf-y h^iffiOffiJO^h-rSCfctisfjS-rS,, * 
LT, eCO±-fitC0 2 tf <y h-fo^^lXOtBLT, 
^"0 0", "01", "10", "11" cojfitbfc 
A^oT, 2010, 2011, 2012, 201 3COM 

a*?T-5 „ ^n^'nco^ugT-a, e o 2 if -y h coiatc «t 
■o x , *»^ti-3Jfo j^**sm^ts»s jntl^yCt 

[0] *r> 5 1 [3] S T-cOIS ^ "T § ffi7b^»*l^^ n -5 o • 0!l * 
(4*, 2 0 1 ZOWmit, eOlf -y b*" 5 "10" 
T\ y»Cx©-*«ij3^©lB*T*St[2]%ffl'^5o 

ts, ffifgcotf <y h^rjaia-rssT-, 2004*^201 
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ttJSo ^CO 1 fcT-y h»ti0 1 8^11 9<0«l 

[0 0 6 7] 0 2 OVIZ. e©2 tf-y h ^ifOMT't, 
n • ya-ty^—it^ 2 0 0 5f2@< 20 1 0^6 2 

0 1 3©£tt*M iHlfcHfrrSfcii), -^Httsl U 3 (eJKjfF 

01 9ojaa-z?«. i tr-y hcD^s^-rs^^c, 

2@3 • ^ntyf- tfm^tctf. 0 2 0 ©iDST'li. 
2 £-y h%»T3fciMi:, 3 03 • •fu^.y^—ffWi 
fFLTfeO, l tf-y hfefcO l . 5 @n • ^n-te-y+J-- 
jbWM - *,, ^Ofc46, BI2 0CD2 E'-y h^£O77* s 0 

1 9 CD 1 e-y h CQT^fclfc^T, * •) 2 5 %lgjiT*fc£o 

-?%M&IZ, I20fcil 9 (D!m<D*Mft&=i ■ fu 
■b -y V- ic J; 3 St»T?«yi|l$ra*tBH L T V S «> T?fc 

-So 

[0 0 6 8] LfrU Xr--y7°2 0 1 0^5Xf7 7° 2 

0 1 3T?Ot[0]fre.t[3](i, eCD2lf-y h d'i: (DtHMT* 

mm m cm*&m?z rz#>. -r- $ t mmmmvimn 

[0 0 6 9] *56MTtt, t[0]fre»t[3]$T©fI«\ ^ 

SSOigfl^OBB^tt^MS-rtCT'SSo HI 2 1 Jgrfl!^ 
T, HfifiH5>J©— O^rSKW-rSo 0 2 1 1 0 2 OCDjgl^ 
ti, 0 2 0 (DfamnffiftlC 2 1 0 5 t 2 1 0 6 tfilftP? 
nfcdtTfeSo 02 1 CD|i|ffls#iJtJ, ^#*fiJ^^f-5 

t[i]*T?©fli*ffijg-rso 2 i o 5-r-(i, ssdjSl 

1 06fl [i]c0ffl*^M^5o 2 1 0 5TCO— ^CD[el 
t±, 2 tl'-y hMH^fToTV^/c*. t[i]©ffi*10lHl 

**#J&%ff 3 tztbcDm (7 iS L O 4 1 T t [ i ] cDfi 
&££X'&&„ 2 1 0 6m t[i]K, fd^iS*©}*-? 
fc* nfci!il»*#ttTta* t[i]©ti!*& 

[0 0 7 0] 

r = (38) 
t[i] =t[i] + r * n (39) 
^M?nfct[i]«, 2 1 1 2fre>2 1 1 5©ifn^OM 
t[i] = t[i] * v mod n 

ffiT©i£»%»W-^ta-e;fc#*£ttl»W-S c i: K: «t 0 7Ct 

[0 0 7 5] 



[0 0 7 1 ] 

y = y * t[i] mod n (3 1 0) 

= y * (t[i] + r * n) mod n 
= y * tti] mod n + r * n mod n 
= y * t[i] mod n 

C<09EMX\ r * n©K»ttftJlfr5?8a.Tfc<fc3o 

cnti, r * n mod nft^'nT&3fci6-c?£>So 

■6, r*n&nTliJt)^nSfc&T*&S 0 t[i]«, t[i]i: 

mte-?rzm<Drzi6. &%®$kmc 2 1 1 2^5.2 1 1 

^■r-^^#fHfi|*t1-IMaa!#©j 2 1 0 2tfe^ 

re-y b^js^WfJ^itw^aa^isj h\ 2108*^ 

2 1 1 rtf-y hffiJ*JEA*-r-^^#fll*JSfe 

fi^ssaii^isj 2 1 0 5 1 2 1 0 6 -eseHsivc 

3 C HfitStfiJl 7 CD re-y hffittJSA^-r-*'****!* 
{@lc*J&ffi»©ffi©!B»{8*;!ra*. 5 tf -y b ffi*»SA*J-r 

-^^■mm^m^mmmj iz; 2 1 0 6^lth 

[0 0 7 2] re >y h iEWJCA^-r- 
SfflS^SJ ^ LT£DSiJ>5:^SiH^Ji:LT, *J^?H»©}4 
LT 2 (DffimcDiSl r oA#S8©ffi«rfi|ffl-r 
5 7?}**^ So 2CD^<#^^:^5 C 0. SNIC2 

CDrm^:Shtt?>cli:l|<ffllC^So — DfttCffiNttl 0 0 tf 
•y hA^t. 1 0 0 0 If -y h$-c?CDaiaT'$>Sfci6, jSNfc 
jffl-ffi'CDSL^ r CDjiKtHUi, »!ll;!fir,J^fr*>5o ->7 hiS 
SKtmcJ±^T#;b&TSjgT£>3o 2 CD 

^#STti^<, 2cD8^cD^#S^:^d t. ~>7htf 

1 tf-y hi/7 hTii^:< , Sti-yh^^h. 1 
/Uh->7ht4»)> tT>y hcD->7 h <fc DMKlttiiKll 
IlTtSc 1 / W h^cD^-7 bit. 't—Z* 1 h 

2 2£D*^jTfeSo 

[0 0 7 3] t[i]cD{IcD^3i73ffii: LjT, B>J©3HfltW% 
02 2^fflt/>TlKW-rSo H 2 2 ■eOSeMT^ffiti, t[i] 

[0 0 7 4] 

(311) 

k = v«r^*s*i3fturciga ! (Si 2) 

s = u ** k mod n (3 1 3 ) 

y = y * s mod n (3 1 4 ) 

llT% u * v mod n = 1 
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(Si 5) 
[0 0 7 6] 

y = y * v**k mod n (S 16) 

y = y * u**k mod n (S 1 7 ) 

= y * v**k * u**k mod n 

= y * (v*u)**k mod n 

= y mod n * (v*u)**k mod n 

= y mod n * ((v*u) mod n)**k mod n 

= y mod n * 1 mod n 

= y mod n * 1 

= y mod n 

yte, 34*i-ev:S:l&W--tVSfcJ6, ytf k -pv*r**ffc*l& 

«r»ltfet©7ffe»), Si 5*fl63 CfcKJiO, 
y mod ntJ&^o 

[0077] iaaosRn*0 2 2T*iit§= $?\ 2 
2 0 4-effino«i^»jf-evfc j c-03aia-efe5u*sR«> 

§0 fLT> 2 2 0 7T\ vtf— ^ttC&^&l/^dlC. 

v*mi&irZo mz<D—D?;m&. urn.**®. *<m. 

t[i]{c§iffSiJ#rr3 (2 2 0 8) "T^o ^UT, e©lf 
«8»K:*-£St£*fT</\ IE Lt^ y S (2 2 1 

»tfeiess*fe5^i;4i>*T*< iitmso ^©f§ 

t[i] = t[i] * v mod n 

y = y * t[i] mod n 
= y * t[i] * v mod n 

y = y * u mod n 
= y * t [i] * v * u mod n 
= y * t [i] mod n 

2308T-S2 OCfcdfctCiDagJBSttTfttK 2 3 14 
Tb^S 2 3 1 7COifn^T-tiS2 1 jb^fT^tlSo ^©*£ 
2 3 1 8TS2 2 0«yi*?fV\ 7t;©S©S£ 

[00 8 1] S6fca*Wf!:^fT , rsfcii)t£:ti, ©0, 
ttfcCi^MLTfc^o ^©B#t£, Si 9©u£-;£ 

®mv*mnc^t*m-t\mmx}, si 9^-^0«S( 

[0 0 8 2] 02 3»C33^T. v t LT(n+l)/24ffl 

JiTiSSSfcOBBfigKfeSo -T^t)^, v * u mod n = 1T 

££0 2 3 0 7 © v co^nmmt LI, 
©ffl<3i£LMSI!T*t;i, 



y = y * s mod n (S 1 8 ) 

1 7©sfF^iR]i;-e&3 0 

[oo7 8] :£2&5B0!Ki, n&m. i 8<DHfig^j-e$.Sc 

ftsRJH 1 8© rtf-y MItt)SA^-2^#ffl*J^ffi 
tc, ^^©ffiUlfc^TgH^i: nc^SZioofflv 
-bu©'*'©— ST'SSv, &£V^iv©^#St%I£^f<J3; 

-^SSM&ffi&MjBLS^SLl B 2204^220 
7, 2 2 0 8t^I$nW5o #|gjfi0!«\ BS 

jj&gi 6©iafiwi-et>a&So 6© rtr-y hmn 

ffeiffiWi, 2 2 1 8T'Mo 

[0 0 7 9] 12 3 ©BUST?, rtT-y MlttJSA 

^D^-^^^mfiJ^fl^MMfflffi^MS^J 4e© 
If -y h <Tff» Lfc&Tftift < , e © t£ >y h ©ItB 
i£4HCfT •S^jSW^fo 0 2 3©$aHTi±, 2 3 0 2 
^623 1 7 ST-©Saa«. B22O2 2 0 2frf.22 

i 7*T-©saiii:iE0i;^-fe§ o 2 2 1 8tefflys-r%«i3 

4(2 3 1 8), 2 3 1 4^5.2 3 1 7 © iftlfr^^T 
Lfcmcfi?* fiWAJf, 2 3 0 8t*t[i]fc:v%£J¥f<jfe 
LfcW^ *©»f^*ftlHl7T»cK-r»^tt, y = y * u 
mod n (S 1 9)*fr*.l£<fc 

cnfi, 23 14^523 1 7Tyt»tJ5»nT^ 

5 o 

[0 0 8 0] 

(S2 0) 
(S 2 1 ) 

(S2 2) 



v = 1 (S 2 3 ) 

v = v * (n+l)/2 (32 4) 

[0 0 8 3] ^LT, 23 18T, v#(n+l)/2T?fcS 

* ©itW4 3 @©(cM-r ft 5 fcf, 

u = ( (2**4*2) **4*2)**4*2 (S 2 5 ) 

fcfcD, 2**85£&3o S25t±. 023©MH|Ti±, 
2 tT-y K^I4^oTV^§fc46, v4yfc:BH:)-5©ti2 
H s -y h^tlCLfrfTtn^l/^cfci:, MfflilC2 3 1 4fr 
523 1 7Tv4&tfT^3C£4rctcM^/ci6©S'e 

f LT, 2 3 1 8 tli, 3[e]ttlC 
y = y * 2**85 mod n (S2 6) 
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3 0 2 3 0 7T\ vH2 4^-pT, ((n+l)/2)**2£: 
u = (((2**2)**4*2**2)**4*2**2)* ; < 
t&9. (2**2)**85 = 2*170 1%% 0 ZLT, 2 3 18 

y = y * 2**170 mod n (S2 8) 

£tt-3?-rnt4\ tin ((n+D/2)**2%gKtfc«im4^ 

{C^§o S2 5^2 7t4, v£LT(n+l)/2%{£5fc 
$>6>^U46ffi%tt^LTfc<*^T#^ 0 02 3T 

ii. e^2 tr-y h-r-ofiia-ra^ST'ai^fc*^ 021 

^S2 2,02 ST'izB^fcTsSti* e£ 1 t:-y HfoM 
[0084] 023CO23 1 8 (4, If jRIR 1 6 <D l"l£ >y 
3©T-«£<, ii't'THlT-r^^fiS^JTfe^o v=(n+l)/ 

2i:u=2^^ofci<:2 1 *5S2 8<Dmmmi£, m&mi 
2 o©*ffi^jT?$.?>o IS5RIB2 oo rtr>y hfiwrSAti 

f*-*^*3WW&IH-»8yi%Mftj 2 2 0 2&3W4 
2 3 0 2 05ai!|!T$)^ <J M*^2 0© rtTy bfittlSA 
y^x-^^^SSiJ^ffi^HSaii^Sj 14, 2 2 0 7 i: 2 
2 0 8, &&IW4 2 3 0 7 2; 2 3 0 8TltIji£nTt^ 

is^rs2 oo rtr-y hmstwsd&ttJSMmi 

14 2 2 1 0*5 2 2 1 7, $>3W4 2 3 1 0*52 3 1 

«i*«^Mis»$«uaa¥aj a 2 2 1 8^5^23 1 

[0 0 8 5] 02 1 *502 3 t?aj^fc|li8itflj{i» R S 
y * r = (a * r) mod (r * n) 

r -efijnC4'\ ttOy £:3Ri6£ C i: *T-# £ d t 

AoiNj^au (Wfiaistts^thisi:*:^*]* retail 

ItAHJ ©9 6^-vO ^r^cTR S A<DIt»^tT9 i: 
ffiN©*H»pfcq*teofc#JsfcfrW£:fc^Tp 

[0 0 9 1 ] 03 1 T-^cDMJi^m^^-ro s-r, jsn 

*ffiJB-rsr=4i>k:ffiN*c:»ttStf r**«>s (3 l o 

2) o teN«rSEJg-rsrcii>»CN*rffifrS (3 1 

0 3) o f LT, £i2©fil€> r{gL (3 10 4) , pj^ 
iSUSfcfT? (3105). -?- LT, fiS**7ck:BI , rrcii) 
tc, iffiSiStS** r (3 1 0 6) o 



2 (S 2 7 ) 

5. 12 i *50 2 3ic^Lfc rtr-y MBttjfcA^T-- 
*^#fii*j&*i-*«wi¥&j , r^. y MfittJSA;^- 

*^***J&ffi3EMfflafflg»j&H¥lftJ t4, J: 0— « 
W**hfci8JlK:fc» ; BT***fca&, W*^2 6*589:* 
S33$ T?©ISSIfi0IJT' *» « o * fc> W5)<a 15*5 II 

liAP^J ©9 5^— i/^TIB^^tlTVSTx-r^a > 
• ^^^Oh^o^'A^— XKl>c*\ M1%(D\ t?-y 

£:*T#3 0 

[0 0 8 6] *J^iilI5-P07*-*4:?B»*SSift)gOBBM 

©ti 1 1, l x v ^ 3 o ^ n ©m t mmmmmicomm 

[0 0 8 7] 

y = a * b mod n (S2 8) 

[0 0 8 8] 

y = a mod n (^2 9) 

C W4, a^rnTfiJ o /c^ t> *yT*fe S C i: L T 

[0 0 8 9] 

a = n*x + y «3 0) 

£ OffijatftiKcpft r % i: » JilT© J: o icft S 0 
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